ON THE THERMAL EFFECTS OF FLUIDS IJT MOTIOK. PART IV.
BY J. P. JOULE,  LL.D., F.R.S., ETC., AND PROFESSOR WILLIAM THOMSON, A.M., LL.D., F.R.S., ETC.
(Phil. Tram., 1862, p. 579.)
IN the Second Fart of these researches we have given the results of our experiments on the difference between the temperatures of an elastic fluid on the high- and low-pressure sides of a porous plug through which it was transmitted. The gases employed were atmospheric air and carbonic acid. With the former ()°.017'6 of cooling effect was observed for each pound per square inch of difference of pressure, the temperature on the high-pressure side being 17°.125. With the latter gas 0°.()833 of cooling effect was produced per pound of difference of pressure^ the temperature on the high-pressure side being 12°. 844.
It was also shown that in each of the above gases the difference of the temperatures on the opposite sides of the porous ping is sensibly proportional to the difference of the pressures.
An attempt was also made to ascertain the cooling effect when elastic fluids of high temperatures were employed; and it was satisfactorily shown that in this case a considerable diminution of the effect took place. Thus, in air at 91°.58 the effect was only 0°.014; and in carbonic acid at 91°.52 it was 0°.0474.
In the experiments at high temperature there appeared to be some grounds for suspecting that the apparent cooling effect was too high; for the quantity of transmitted air was very considerable, and its temperature had possibly not arrived accurately at that of the bath by the time it reached the porous
87 of water be rrxttdo 100° on the now scale, the absolute temperature of the freezing-point is shown to bo about 273°. 7; and it is demon-strutted that tho temperatures from the freezing-point on the now scale will agree very closely with Centigrade temperature by the standard air-thermometer; quite within the limits of tlie most accurate practical thormomotry when the temperature is between 0° and 100° Cent., and very nearly, if not quite, within these limits for temperatures up to 300° Gent.
